Abstract. Modern tasks of high precision astrometry demand optical coordinate systems including more faint stars than are available now i n current conventional systems (Hipparcos). For this purpose it is suggested to use old photographic observations accumulated in the Pulkovo Observatory. Extensive observational data have been obtained at Pulkovo Observatory during the last century in the framework of several programs, e.g. Pulkovo Galaxy plan, etc. Observations have been made with the Normal Astrograph from 1894 to the present. The data are investigated with the aim of extending the Hipparcos catalog to stars fainter than 11th magnitude. All available observations are taken into account. A description of the material considered is given. The distribution of the selected plates over the celestial sphere is shown as well. Coordinates of faint stars in the Hipparcos system are calculated for selected areas. The accuracy of computed star coordinates is analyzed. Results of the investigation are presented.
Introduction
At the rst astrometric conference (Pulkovo, 1932) an idea was proposed to compile the Fundamental Catalog of Faint Stars, and to use galaxies to determine absolute star proper motions. Later (in 1937) Prof. A.N. Deutsch demonstrated the possibility of connecting stars to galaxy NGC 4262 to determine absolute star proper motions. A list of areas with galaxies was compiled for such a g o a l by P . G. Kulikovsky and G. N. Neuimin in 1940 . It consisted of 143 areas with 271 galaxies. The list was checked in Pulkovo, Moscow and Tashkent observatories. Regular observations of areas with galaxies started in Pulkovo observatory in 1939. The observations stopped during the Second World War and the following period of restoration from 1941 to 1949. Before the war, 123 plates with galaxies were obtained in Pulkovo and 94 plates in Tashkent f r o m 1941 to 1949. In 1950 the observational list was re-checked. Some areas were excluded and several were added. In Pulkovo the observations were carried out using the Pulkovo Normal Astrograph (F=3.5 m, D=33 cm, plate 2 2 ). As a result of all long-term work the catalog | PUL2 of 59646 star proper motions 61 with respect to galaxies was completed for 149 areas of the northern hemisphere in 1999. The areas are distributed uniformly over declinations from ;5 to +85 .
The rst epoch of the photographic plates was obtained from 1937 to 1965, and the period of the second one is from 1969 to 1986. The mean di erence of epochs is equal to 24 years. Three pairs of photographic plates were obtained for every area. All plates were taken with 1-hour and 5-minutes exposures. Bright s t a r s were measured only on plates taken with a di raction grating. Relative star proper motions were calculated using faint (mag 15) reference stars. A sixconstant model has been used in the reduction of plates. 700 galaxies were used. Random errors of relative star proper motions were estimated for 18250 stars and are 5.5 mas/yr (milliarcsecond per year) for cos and 5.9 mas/yr for . Errors of ctitious proper motions of galaxies are 7.9 mas/yr (mean calibration error) for both coordinates. The mean random error of absolute bright star proper motions are equal to 9.3 mas/yr for cos and 9.4 mas/yr for mu derived from comparison of PUL2 and Hipparcos catalogs. Mean random errors of absolute faint star (41000 stars) proper motions in PUL2 are 7.9 mas/yr for both coordinates.
Calculations
The calculations were carried out for 5 areas selected from PUL2 for pilot work. Two areas are presented at Figs. 1{2. After reduction of star coordinates to the same epoch for both catalogs PUL2 and Hipparcos, an identi cation of common stars has been done. A six-constant model has been applied to the reduction of the plates. Hipparcos stars were used as references. The calculations were performed for 30 PUL2 stars. The resulting equatorial coordinates of PUL2 stars in di erent areas are presented in Tables 1{3 .
Conclusions
It is possible to use PUL2 | the catalog of 59646 stars proper motions with respect to galaxies | to extend the Hipparcos catalog to faint stars in the selected areas without signi cant loss of accuracy. Moreover the results of such an extension will give more material for the analysis of Galaxy kinematics. 
